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3-25 per cent (about ^y) per inch of mercury. It will be noted that -gVth, Or any other proportion, becomes less and less as the total decreases. Irt other words, with ascent every inch of mercury represents a larger column of air than the previous one. Thus, at a height of 30,000 feet an inch of mercury represents about 1600 feet.
Weather affects the barometer, as it does also the altimeter and the aneroid. It is, therefore, necessary for the aeronaut to examine the instrument before he makes an ascent, and either note its reading and allow for any variation, or else set the hand to zero.
Temperature affects the density of the air by about ^ivth part of its volume per degree Fahrenheit. A rise or fall of 20 degrees therefore affects the density or the weight of the air by ^nr== A-.
Humidity makes air lighter, since water vapour weighs 0-623 of ai^ and air laden with water vapour is, therefore, affected as regards weight in much the same way as if it were mixed with coal-gas or hydrogen ; but the effect is very slight.
It will be well to summarize briefly the principal laws relating to the flow of air over planes and bodies of various shapes,
On rigid surfaces the pressure of the air varies as the square of the velocity, by which may be meant either the motion of the wind against the surface or the motion of the surface through the air. This law holds good up to velocities of 200 m.p.h. or so. The pressure varies directly with the area of the surface. The speed and area being known they are multiplied by a coefficient, which varies according to the shape of the surface. For many shapes the coefficient has been ascertained by experiment.
In mechanical flight the resistance of the air is the means of support. Support is derived from resistance, which at the same time hinders speed. Aeroplane builders are ever seeking by refinement of design to diminish head-